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PROCESS AND PLANT FOR BUILDING as well , the elementary components are applied to , and 
TYRES suitably distributed on the forming support while the latter 

is being supported in overhanging at a shank coaxially 
CROSS REFERENCE TO RELATED projecting from the forming support through a robotized 

APPLICATIONS 5 arm . The robotized arm sets the toroidal support in rotation 
around its axis and suitably moves it in front of an extruder This application is a division of U . S . application Ser . No . or other dispensing device for determining the controlled 13 / 515 , 789 , filed Aug . 7 , 2012 , which is national phase distribution of the elementary components , based on a application based on PCT / IB32010 / 055473 , filed Nov . 29 , predetermined deposition schedule pre - set on a computer . 2010 , which claims the benefit of priority of Italian Patent 10 WO 2009 / 040594 in the name of the same Applicant , Application No . MI2009A002282 , filed Dec . 23 , 2009 , and discloses a plant and a process for producing tyres compris the benefit of U . S . Provisional Application No . 61 / 282 , 313 , 

filed Jan . 20 , 2010 , the content of all of which is incorpo ing the following steps : a ) forming a carcass structure of a 
green tyre on a first building drum in at least one carcass rated herein by reference . 

The present invention relates to a process and a plant for 15 building line ; b ) forming a crown structure on an auxiliary 
building tyres . drum , in at least one crown structure - building line ; c ) 

In greater detail , the invention concerns the process and shaping the carcass structure into a toroidal conformation so 
the equipment used for building the green tyre , to be as to couple it to the crown structure in at least one 
subsequently submitted to a curing cycle for obtaining the assembling and shaping station for the tyre being processed . 
final product . 20 Operation of the assembling and shaping station is synchro 

A tyre for vehicle wheels generally comprises a carcass nised with that of the carcass - building line and the crown 
structure including at least one carcass ply having respec - structure - building line . Each carcass structure remains in 
tively opposite end flaps in engagement with respective engagement on the respective building drum at least until 
annular anchoring structures , integrated into the regions completion of the shaping step . The built tyre is molded and 
usually identified as " beads ” , having an inner diameter 25 cured in a curing and molding line separated from the 
substantially corresponding to a so - called “ fitting diameter ” assembling and shaping station . Robotized arms carry out 
of the tyre on a respective rim . transfer of the building drums from the carcass - building line 

Associated with the carcass structure is a belt structure to the assembling and shaping station , as well as transfer of comprising one or more belt layers , placed in radial super the auxiliary drums from the crown structure - building line to posed relationship on each other and on the carcass ply , 30 the assembling and shaping station , and also between the having textile or metallic reinforcing cords with a crossed different work stations provided along the crown structure orientation and / or substantially parallel to the circumferen building line . tial extension direction of the tyre . A tread band is applied WO 2009 / 128046 also in the name of the same Applicant , at a radially external position to the belt structure , which 
tread band too is made of elastomeric material like other 35 des her as describes a plant comprising an assembling station in which 
semifinished products constituting the tyre . a carcass sleeve and an outer sleeve previously manufac 

In addition respective sidewalls of elastomeric material tured in respective building lines , are mutually coupled . 
are applied at an axially external position onto the side Integrated into the assembling station are engagement 
surfaces of the carcass structure , each extending from one of devices that can be alternately coupled to an auxiliary drum 
the side edges of the tread band until close to the respective 40 carrying an outer sleeve previously formed in the crown 
annular anchoring structure to the beads . In tyres of the structure - building line , and to a building drum carrying a 
“ tubeless ” type , an air - tight coating layer , usually referred to carcass sleeve formed in the carcass - building line . 
as “ liner ” covers the inner tyre surfaces . These engagement devices comprise a powered chuck and 

The carcass structure and belt structure are generally a footstock designed to engage a first and a second end 
made separately from each other in respective work stations , 45 respectively of a drum - supporting shaft , projecting on oppo 
to be then mutually assembled . site sides from the respective building drum / auxiliary drum . 

After building of the green tyre carried out through The outer sleeve is picked up from the auxiliary drum 
assembly of respective components , a curing and molding previously associated with the engagement devices , to be 
treatment is generally carried out which aims at determining then coupled to the carcass sleeve carried by the building 
the structural stabilisation of the tyre through cross - linking 50 drum associated with the respective engagement devices in 
of the elastomeric compounds and impressing the same with place of the auxiliary drum . 
a desired tread pattern and possible distinctive graphic robotized arm carrying a fork - shaped end portion 
marks at the tyre sidewalls . carries out transfer of the building drum from the carcass 

Known are production processes in which , as disclosed in building line to the engagement devices provided in the 
WO 01 / 36185 for example , in the name of the same Appli - 55 assembling station . 
cant , the structural tyre elements are manufactured on a The Applicant has recently tried to increase the daily 
suitably - shaped toroidal forming support , by sequentially productivity of processes and plants in particular of the type 
laying a plurality of elementary components thereon , which described in WO 2009 / 0405941 and WO 2009 / 128046 , 
components for example consist of rubberised individual while maintaining a high operating flexibility and high 
cords or cords cut to size parallelly gathered in the form of 60 quality levels . 
strip - like elements , particularly used in making the carcass The Applicant has however verified that processes and 
and belt structures , and continuous elongated elements of plants for example conceived according to the aforesaid 
elastomeric material , particularly used for making other documents can appear to be unsuited in some production 
structural elements of the tyre such as tread band , sidewalls , contexts , in particular where use of structurally complicated 
liner , fillers , auxiliary support inserts , for example . 65 forming drums is required , i . e . drums provided with expan 
According to the aforesaid document WO 01 / 36185 and sion and contraction mechanisms and / or equipped with 

document WO 00 / 35666 , in the name of the same Applicant axial - extension accessories for supporting some parts of the 
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tyre under particular working steps , where the forming drum The present invention , in at least one of the aforesaid 
weight and / or stresses applied on said drum during working aspects , can have one or more of the preferred features 
take important values . hereinafter described . 

In this context , it is the Applicant ' s opinion that it is said at least one of said end portions of the supporting 
advantageous for the forming drum to be simultaneously 5 shaft is connected to a motor , concurrently with engagement 
supported at both ends of its supporting shaft when the of the supporting shaft . 
process working and transfer from and to the respective During execution of the process working , the forming 
work location is being carried out . drum is handled in the work location by said handling 

device . The Applicant has in addition perceived that it is neces 
sary to reduce the required time for enabling the forming 10 Thus it is possible to determine the controlled distribution 
drum to be steadily retained at its opposite ends and driven of an elementary component applied onto the forming drum 

concurrently with driving in rotation of said forming drum . in rotation for carrying out the process working in the work For instance , a continuous elongated element supplied by an 
location . extruder operating in the work location can be distributed on 

The Applicant nas nally found that by use of a nandning 15 the forming drum in turns disposed mutually approached 
device capable of simultaneously reaching and engaging the and / or superposed , according to a pre - set geometrical pat 
opposite ends of the supporting shaft of the forming drum , tern . 
through coupling of a motor to the shaft for driving the drum Engagement of the forming drum is carried out by engag 
itself in rotation simultaneously with the engagement of said ing each of the end portions of the supporting shaft between 
ends , an important reduction can be achieved as regards the 20 a first jaw and a second jaw that can be moved close to each 
time required both for getting the forming drum ready to other for rotatably retaining the supporting shaft . 
carry out the process workings in the work location , and for This solution allows the bulkiness around the building 
releasing the drum itself in the loading / unloading location . drum to be limited , so as to enable placement of different 

In greater detail , in a first aspect , the invention relates to work locations in reduced spaces . 
a process for building tyres , comprising : Engagement of the end portions between said first and 

engaging a forming drum designed to carry a tyre being second jaws comprises : 
processed , by means of at least one handling device , in inserting said end portions between the jaws spaced apart 
the vicinity of both the end portions of a supporting from each other in an open condition , said insertion 
shaft axially projecting from opposite sides relative to being carried out in a radial direction relative to the 
a central body of said forming drum ; 30 supporting shaft ; 

transferring said forming drum between at least one moving the jaws close to each other , from the open 
loading / unloading location and a work location condition to a closed condition . 
designed to carry out at least one process working on Concurrently with said moving close , a kinematic trans 
the forming drum ; mission unit is operatively connected to the supporting shaft 

wherein at least one of said end portions of the supporting 35 for driving the forming drum in rotation upon the operation 
shaft is a driving portion for setting the forming drum in of said at least one end portion . 
rotation while said at least one process working is being These preferred solutions too appear to be advantageous 
carried out in the work location . for the purpose of limiting the axial bulkiness and the grip 

The Applicant thinks that a reduction is therefore possible speed of the building drum . 
in the time intervening between the moment the robotized 40 Engagement of the ends of the supporting shaft involves 
arm gets ready to pick up the forming drum from the closure of at least one of said end portions between mutually 
loading / unloading location and the moment the execution of approachable first and second rotation bushes rotatably 
the process step really begins on the forming drum in the carried by said first and second jaws . While the words 
work location itself . Also reduced is the time intervening “ bush ” and “ bushes ” are used throughout the specification , 
between the moment the execution of the process working 45 they are intended to convey an identical meaning to , and are 
comes to an end in the work location and the moment the used interchangeably with , the words " bushing ” and “ bush 
forming drum is released in an exit location associated with ings . " 
the work location . Thus , friction and wear phenomena between the support 

In accordance with a second aspect , the invention relates ing shaft and the jaws following driving in rotation of the 
to a plant for building tyres for vehicle wheels , comprising : 50 forming drum can be reduced . 

at least one forming drum having a supporting shaft When the process working has been completed in the 
axially projecting from opposite sides relative to a work location , the forming drum is released in said loading 
central body ; unloading location by : 

at least one work location for carrying out at least one locking the rotation bush to a stop position wherein the 
process working on the forming drum ; 55 first portion is carried by the first jaw and the second 

at least one handling device designed to engage the portion is carried by the second jaw ; 
forming drum and transfer it between at least one mutually moving apart the jaws and said first and second 
loading / unloading location interlocked with the work portions for disengaging the supporting shaft from the 
location and said work location ; rotation bush . 

wherein the handling device comprises : 60 The mutual moving apart of the dismountable - bush por 
a grip assembly carrying at least two grip members each tions simultaneously with opening of the jaws allows easy 

engaging the supporting shaft in the vicinity of each of disengagement of the forming drum . 
the end portions thereof , and The kinematic transmission unit is disconnected from the 

at least one motor associated with at least one of said grip supporting shaft following moving of the jaws away from 
members for driving the forming drum in rotation while 65 each other . 
said at least one process working is being carried out in Thus the kinematic transmission unit and the related 
the work location . motor can remain constantly in engagement with the rotation 
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bush even in the open condition of the jaws , so that they are Said elements for rotational locking comprise a drive pin 
ready to drive the forming drum in rotation following radially projecting from one of said rotation bush and 
moving of the jaws close to each other to the closed supporting shaft , for insertion in a fitting seat provided in the 
condition . other of said rotation bush and supporting shaft . 

Rotational locking of the rotation bush relative to the 5 Preferably , the drive pin is oriented parallel to the direc 
supporting shaft occurs concurrently with moving of the tion of mutual approaching of the jaws when the rotation 
jaws close to each other , so that a rotating motion is bush is in the stop position . 
transmitted to the supporting shaft following rotation of the Further features and advantages will become more appar 
rotation bush . ent from the detailed description of some preferred but not 

Thus the rotation bush can be utilised for transmitting 10 10 exclusive embodiments of the present invention . This 
description will be set out hereinafter with reference to the motion to the forming drum without resorting to additional accompanying drawings , provided by way of example only , components . in which : The handling device comprises a robotized arm for move FIG . 1 is a top diagram of a plant for building tyres 

ment of the forming drum in said work location while said 15 . a while said 15 according to the present invention ; at least one process working is being carried out . FIG . 2 diagrammatically shows a grip assembly being 
Each grip member comprises a first jaw and a second jaw part of the plant in question , during engagement of a forming 

mutually movable between an open condition at which they drum in a loading / unloading location ; 
are spaced apart from each other to receive the supporting FIG . 3 is a side view of the grip assembly of FIG . 2 with 
shaft in a radial fitting direction , and a closed condition at 20 the jaws in an open condition ; 
which they are moved close to each other to rotatably retain FIG . 4 is a side view of the grip assembly of FIG . 2 with 
the supporting shaft . the jaws in a closed condition while the forming drum is 

Preferably , at least one kinematic transmission unit is being driven in rotation ; 
provided which is operatively carried by one of said jaws FIG . 5 shows a detail of the grip assembly of FIG . 2 
and operatively connectable to the supporting shaft for 25 sectioned along line V - V in FIG . 4 . 
driving the forming drum in rotation upon the operation of With reference to the accompanying drawings , generally 
said motor . identified by reference numeral 1 is a work area being part 

The kinematic transmission unit appears to be discon - of a plant for building tyres , of which only the important 
nected from and operatively connected to the supporting parts to the aims of the present invention are shown . One or 
shaft in the open condition and in the closed condition of the 30 more forming drums 2 are moved in a predetermined path 
jaws , respectively . along a building line including one or more work locations , 

At least one of said grip members comprises a rotation intended for carrying out respective process workings for 
bush for rotatably engaging the supporting shaft . building a tyre on each of the forming drums . 

The rotation bush is rotatably carried by rollers circum - In the example in FIG . 1 a first work location 3a and a 
ferentially distributed around the grip member and rotatably 35 second work location 3b that are respectively adjacent are 
in engagement therewith . shown ; they operate simultaneously each on a respective 

In greater detail , the rotation bush is rotatably carried by forming drum 2 for carrying out predetermined process 
at least a first series of rollers rotatably carried by the first workings aiming at building respective tyres being pro 
jaw and a second series of rollers rotatably carried by the cessed . Further work locations can be provided upstream 
second jaw 40 and / or downstream of said first and second work locations 

The rollers belonging to said first and second series of 3a , 3b , along the building line . 
rollers respectively , follow one another along a circumfer - Each forming drum 2 has a central body 4 designed to 
ential distribution direction . support the tyre being processed and a supporting shaft 

Said rotation bush is diametrically divided into at least a coaxially projecting on opposite sides relative to the central 
first portion and a second portion that can be moved close to 45 body 4 , for enabling picking up and movement of the 
each other . forming drum . 

Preferably , devices are provided for locking the rotation Each tyre being processed is directly formed on the 
bush to a stop position at which the first portion is carried by respective forming drum 2 by deposition and / or handling of 
the first jaw and the second portion is carried by the second several different components such as one or more carcass 
jaw . 50 plies , annular reinforcing structures to the beads , one or 

The kinematic transmission unit is operatively interposed more belt layers , tread band and sidewalls . Each component 
between said motor and the rotation bush for driving said is preferably directly formed on the central body 4 of the 
rotation bush in rotation upon the operation of said motor . forming drum 2 in addition to previously laid components , 

The kinematic transmission unit comprises at least one and / or suitably handled in accordance with a predetermined 
driving belt partly passing over the rotation bush . 55 process working carried out in the respective work location 

The driving belt has an inner toothing operatively 3a , 3b , until the finished green tyre to be submitted to a 
engaged around a first pulley and a second pulley and an curing treatment is obtained . 
outer toothing in engagement relationship with a mating In the example in FIG . 1 each of the work locations 3a , 
toothing externally provided on the bush . 3b comprises an extruder 60 , 6b designed to supply a 

Preferably , the motor and the kinematic transmission unit 60 continuous elongated element of raw elastomeric material 
are only associated with one of the grip members , while the on the forming drum 2 , as better clarified in the following . 
other grip member has the respective rotation bush idly Alternatively , one or more work locations 3a , 3b can have 
mounted on the respective rollers . different dispensing units for supplying components of other 

Also provided are elements for rotational locking of the types , such as individual cords or cords cut to size and 
rotation bush relative to the supporting shaft , so that a 65 gathered together in the form of rubberized strip - like ele 
rotating motion is transmitted to the supporting shaft fol - ments , as well as elementary components of other type 
lowing rotation of the rotation bush . and / or semi - finished products . 
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17 . 

At least one handling device 7 is adapted to engage each of mutual moving close and away of jaws 15a , 15b , so as to 
forming drum 2 for transferring it between at least one enable movement of said jaws between the open and closed 
loading / unloading location 8a , 86 , 8c and the work location conditions . 
3a , 3b with which the loading / unloading location is inter In the example shown the locking devices 20 comprise 
locked . 5 preferably for each of the portions of the rotation bush 17 , 

In the example shown , provision is made for a first at least one pin 21 axially movable upon command of an 
loading / unloading location 8a , a second loading / unloading actuator 22 integral with the respective jaw 15a , 15b , for 
location 8b and a third loading / unloading location 8c , each being fitted in a locking seat 23 provided in the rotation bush 
of which comprises a supporting structure 9 for example , 10 Also integrated into at least one of the grip members 14 which is adapted to support the forming drum 2 by means of is a kinematic transmission unit 24 that can be operatively two columns operating on the supporting shaft 5 on respec connected to the supporting shaft 5 to drive the forming tively opposite sides of the central body 4 and adjacent drum 2 in rotation upon command of a motor 25 associated thereto . with the grip member itself . The handling device 7 preferably comprises a grip assem assem - 15 In greater detail , the kinematic transmission unit 24 is bly 11 operatively carried by an actuating unit 12 . operatively interposed between motor 25 and rotation bush 

The grip assembly 11 is adapted to engage the forming 17 to drive the latter in rotation upon command of said motor 
drum 2 at respectively opposite end portions 5a , 5b of the 25 . To this aim , the kinematic transmission unit 24 , prefer 
supporting shaft 5 . The actuation unit 12 in turn acts on the ably housed in one of jaws 15a , 15b , jaw 15a as shown in 
grip assembly 11 for spatially moving the forming drum 2 , 20 FIG . 3 for example , comprises at least one driving belt 26 , 
so that the latter can be transferred from and to the loading preferably a toothed belt . The driving belt 26 has an inner 
unloading location 8a , 86 , 8c and handled in the work toothing 26a operatively engaged around a first pulley 27 
location 3a , 3b during execution of the process working . carried by a reduction gear 25a associated with motor 25 , 

In greater detail , the actuating unit 12 preferably com - and around a second pulley 28 operating close to the lower 
prises a robotized arm , an anthropomorphous industrial 25 end of the respective jaw 15a . A stretch of the driving belt 
robot for example having three or more axes , preferably at 26 is partly wrapped around the rotation bush 17 , with an 
least five axes . outer toothing 26b in engagement relationship with a mating 

The grip assembly 11 comprises a bridge - shaped support - toothing 29 externally provided on the bush itself . 
ing beam 13 , in engagement with the actuating unit 12 at an The kinematic transmission unit 24 can be made in a 
intermediate point of its longitudinal extension and carrying 30 manner different from the described one , by use of a gear 
at least two grip members 14 projecting on the lower part train instead of the driving belt 26 . However the Applicant 
from the opposite ends of the bridge - shaped beam , so that thinks that use of the driving belt 26 is preferred , at least for 
each of them engages one of the end portions 5a , 5b of the the purpose of reducing weight . 
supporting shaft 5 . Preferably , motor 25 and the kinematic transmission unit 

To this aim , each grip member 14 has a pair of jaws 15a , 35 24 are only associated with one of the grip members 14 , 
15b that are mutually movable upon command of a fluid while the other grip member 14 has the respective rotation 
operated actuator 14 , for example . The action of the fluid - bush 17 idly mounted on the respective rollers 18a , 18b . 
operated actuator 16 determines the mutual movement of Also preferably provided are elements for rotationally 
jaws 15a , 15b between an open condition at which they are locking the rotation bush 17 relative to the supporting shaft 
spaced apart from each other by an amount greater than the 40 5 of the forming drum 2 , for example comprising a drive pin 
diameter of the supporting shaft 5 , and a closed condition at 30a radially projecting from the rotation bush 17 or the 
which they are disposed close to each other for rotatably supporting shaft 5 , for insertion in a fitting seat 30b provided 
retaining the supporting shaft 5 , preferably at a rotation bush in the supporting shaft 5 or the rotation bush 17 , respec 
17 provided between said first and second jaws 15a , 15b . tively . 

The rotation bush 17 , diametrically divided into at least 45 In the embodiment shown , each rotation bush 17 has two 
one first portion 17a and one second portion 17b that can be drive pins 30a , each of which radially projects from the 
mutually moved close , is rotatably carried by rollers 18a , inside of the respective first and second portions 17a , 17b of 
18b circumferentially distributed and rotatably engaged with the rotation bush and is oriented parallel to the mutual 
the grip member 14 . approaching direction of jaws 15a , 15b when the rotation 

In greater detail , provision is made for at least one first 50 bush 17 is in the stop position . 
series of rollers 18a , rotatably carried by the first jaw 15a During the building process , a forming drum 2 to be 
and one second series of rollers 18b rotatably carried by the submitted to the process working in the first work location 
second jaw 15b . When jaws 15a , 15b are in the closed 3a , possibly coming from a preceding work location , is 
condition , rollers 18a , 18b belonging to the first and second provided in the first loading / unloading location 8a . 
series respectively follow each other along a circumferential 55 The forming drum 2 provided in the first loading / unload 
distribution direction . ing location 8a is ready to be picked up by the handling 
More specifically , each of the first and second series of device 7 associated with the first work location 3a to be 

rollers 18a , 18b preferably comprises pairs of axially oppo - submitted to the process working in the first work location 
site rollers , operatively engaged in guide races 19a , 19b 3a itself . 
formed on axially opposite sides of the rotation bush 17 . 60 To this aim , the handling device 7 associated with the first 

Also preferably provided are devices 20 for locking the work location 3a brings its grip assembly 11 close to the first 
rotation bush 17 in a stop position at which the first portion loading / unloading location 8a and positions each of the grip 
17a is carried by the first jaw 15a and the second portion 17b members 14 above one of the end portions 5a , 5b of the 
is carried by the second jaw 15b , as clearly shown in FIGS . supporting shaft 5 axially projecting from columns 10 of the 
3 and 4 . More particularly , in the stop position the approach - 65 supporting structure 9 . 
ing plane of the first and second portions 17a , 17b of the By a descent movement of the grip assembly 11 , each of 
rotation bush 17 is preferably perpendicular to the direction the end portions 5a , 5b of the supporting shaft 5 is radially 
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inserted between the first jaw 15a and the second jaw 15b of portions 17a , 176 of each rotation bush 17 , to allow the 
the respective grip member 14 , set in the open condition supporting shaft 5 to be disconnected from the rotation 
The fluid - operated actuators 16 associated with each of the bushes and the kinematic transmission unit 24 . 
grip members 14 operate the mutual approaching of jaws The grip assembly 11 being moved up and apart by the 
15a , 15b from the open condition to the closed condition , so 5 actuating unit 12 , the forming drum 2 is released at the 
as to determine engagement of the supporting shaft 5 by the second loading / unloading location 8b , for example . 
grip assembly 11 . The forming drum 2 is thus adapted to be picked up again 

In greater detail , by the mutual approaching of jaws 15a , by a further handling device 7 associated with the second 
15b , each of the end portions 5a , 5b of the supporting shaft work location 3b to be submitted to a following process 
5 is operatively engaged between the first portion 17a and 10 working and subsequently released to the third loading 
the second portion 17b of the respective rotation bush 17 , unloading location 8c . 
becoming mutually joined when the closed condition is As shown in FIG . 1 by way of example , use of the grip 
reached . members 14 designed to engage the forming drum 2 by 

Preferably , when engagement has occurred , each of the radial insertion on the end portions 5a , 5b of the supporting 
end portions 5a , 5b axially projects relative to the grip 15 shaft 5 enables an important bulkiness reduction along the 
member 14 . rotation axis of the drum itself , so as to allow closely spaced 

Simultaneously , the drive pins 30a are inserted in the positioning of several work locations 3a , 3b simultaneously 
respective fitting seats 30b provided in the end portions 5a , operating on respective forming drums 2 . 
5b of the supporting shaft 5 . The invention claimed is : 

Each rotation bush 17 is therefore rotationally locked 20 1 . A tyre building plant , comprising : 
relative to the supporting shaft 5 . One of the end portions 5a , a forming drum having a supporting shaft axially project 
5b of the supporting shaft 5 , engaged by the grip member 14 ing from opposite sides of the forming drum ; 
carrying the kinematic transmission unit 24 is therefore a work location for carrying out a process on the forming 
connected to the kinematic transmission unit 24 itself , and drum ; 
consequently with motor 25 , concurrently with engagement 25 a handling device configured to engage the forming drum 
of the supporting shaft 5 following moving close of jaws and transfer the forming drum from a loading / unload 
15a , 15b to the closed condition . In the example shown in ing location to said work location , 
FIGS . 3 and 4 , the end portion 5a is therefore a driving wherein the handling device comprises : 
portion for setting the forming drum 2 in rotation during a grip assembly carrying a first grip member and a second 
execution of the process working in the first work location 30 grip member , each grip member further comprising a 
3a . The other end portion 5b , engaged by the grip member first jaw and a second jaw and a rotation bushing 
14 devoid of the kinematic transmission unit 24 is adapted diametrically divided into a first portion and a second 
to drive the respective rotation bush 17 in rotation . portion , wherein 

The handling device 7 is therefore suitable to remove the the first and second jaws of each respective grip member 
forming drum 2 from the first loading / unloading location 8a 35 are configured to mutually rotatably engage the sup 
and transfer it to the first work location 3b for carrying out porting shaft in the vicinity of opposite end portions 
the process working . thereof upon mutual movement of said first and second 
During the process working , the forming drum 2 is set in jaws in a linear direction from an open condition at 

rotation upon command of motor 25 and through the kine which they are spaced apart from each other towards a 
matic transmission unit 24 , so that the continuous elongated 40 closed condition at which the first and second jaws of 
element coming from extruder 6a and / or other components each grip member are moved close to each other ; 
fed to the work location 3a can be circumferentially distrib a motor associated with the first grip member , the motor 
uted around the surface of the central body 4 . At the same being configured to drive the forming drum in rotation ; 
time , by displacements imparted to the grip assembly 11 by and 
the actuating unit 12 , the forming drum 2 can be translated 45 elements for rotational locking of the rotation bushing of 
parallel to and / or transversely relative to its rotation axis , the first grip member relative to the supporting shaft , so 
and angularly oriented in different axes according to a that a rotating motion is capable of being transmitted to 
predetermined program , so as to form an elastomeric com the supporting shaft following rotation of the rotation 
ponent of desired shape and thickness for example , by bushing of the first grip member , 
distributing the continuous elongated element from the 50 wherein said elements for rotational locking comprise a 
extruder 6a according to turns suitably disposed close to drive pin and a fitting seat , 
each other and / or superposed . ( a ) the drive pin radially projecting from the rotation 
When execution of the process working in the first work bushing of the first grip member , and the fitting seat 

location 3a has been completed , rotation of the forming provided in the supporting shaft , or 
drum 2 is stopped and the actuating unit 12 brings said drum 55 ( b ) the drive pin radially projecting from the supporting 
back to the first loading / unloading location 8a or the adja shaft and the fitting seat provided in the rotation 
cent second loading / unloading location 8b . bushing of the first grip member , 
More specifically , rotation of the forming drum 2 is wherein the drive pin is configured to engage the fitting 

stopped to such an angular position that alignment is deter seat upon the mutual movement of the first and second 
mined between the locking seats 23 provided in the rotation 60 jaws of the first grip member in the linear direction 
bushes 17 and the respective pins 21 that are driven by from the open condition to the closed condition , and the 
actuators 22 , so as to cause locking of said bushes to the stop first grip member is provided with a lock which is 
position adapted to enable mutual spacing apart of jaws 15a , capable of locking the first and second portions of the 
15b to the open condition . bushing of the first grip member such that ( a ) the drive 

The fluid - operated actuators 16 therefore determine 65 pin or ( b ) the fitting seat that is on the first grip member 
mutual moving apart of jaws 15a , 15b to the open condition is locked in an orientation such that it is capable of 
and consequently moving apart of the first and second achieving the engaging of the drive pin with the fitting 
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seat by inserting the drive pin into the fitting seat upon 8 . The plant as claimed in claim 1 , wherein each dia 
the mutual movement of the first and second jaws of the metrically divided rotation bushing is rotatably carried by a 
first grip member in the linear direction . plurality of respective rollers circumferentially distributed 

2 . The plant as claimed in claim 1 , wherein the handling around a respective one of the first grip member and the 
device comprises a robotized arm for movement of the 5 second grip member . 
forming drum between the loading / unloading location and 9 . The plant as claimed in claim 1 , wherein each first 
the work location . portion of each diametrically divided rotation bushing is 

3 . The plant as claimed in claim 1 , wherein at the open carried by a first series of rollers that is circumferentially 
condition each of said first and second jaws are spaced apart distributed along the first jaw of the respective grip member , 
from each other at a dimension sized to receive the support 10 and each second portion of each diametrically divided 
ing shaft in a radial direction relative to the supporting shaft . rotation bushing is carried by a second series of rollers that 

is circumferentially distributed along the second jaw of the 4 . The plant as claimed in claim 3 , further comprising a 
kinematic - transmission unit comprising a driving belt or a respective grip member . 
gear train and configured to drive the supporting shaft in 10 . The plant as claimed in claim 1 , wherein the drive pin 
rotation via the motor . 15 is oriented parallel to a direction of mutual approaching of 

5 . The plant as claimed in claim 4 , wherein the kinematic the first and second jaws of the first grip member when the 
diametrically divided rotation bushing of the first grip mem transmission unit is further configured to operatively dis ber is in a stop position . connect from the supporting shaft in the open condition and 

operatively connect to the supporting shaft in the closed 11 . The plant as claimed in claim 1 , wherein said drive pin 
condition . * 20 is a first drive pin and the elements for rotational locking 

6 . The plant as claimed in claim 4 , wherein the kinematic further comprise a second drive pin associated with the first 
transmission unit is operatively interposed between the grip member , wherein the first drive pin radially projects 
motor and either the first portion or second portion of the from the first portion and the second drive pin radially 

diametrically divided rotation bushing of the first grip mem projects from the second portion of the diametrically divided 
ber . 25 rotation bushing of said first grip member , and a pair of 

7 . The plant as claimed in claim 3 , wherein the first corresponding fitting seats are located in respective corre 
portion and the second portion of each diametrically divided sponding regions of the supporting shaft opposite of said 
rotation bushing mutually abut one another in the closed first and second drive pins . 

condition . * * * 


